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V (Greene) ^.t^^ix^ (Wuts) IF. rprotective Groups in Organic Synthesis 
(third edition) j fclB^OSSr^f 5 - ^ *> s "?£ &° ^ < »<®RT/l"*/K 
^^/v-Sriptf £ - £ ^ s ^# % iD^t<^ ^/K ^/K tert-zf^Xh 

R 3 R 4 t LTit> -0-{MT/V3vl^£f ;£ b < . i^tt<f^h^ 
$feKl»*U<«:. R 3 ^6-^ f^rV, R 4 ^ 7 _^ h^v, BP*>, 

R 2 {c*5tts rr 5 £r± % sfe (i) ^b<te (iv) r^^tt 

tbtim^-ftl<D&X*-b£< s ^WmttM^-ti, BU^CO rprotective Groups in 
Organic Synthesis (third edition) J \Z'&M<Dm&mtf % - £ 3» £ 5 Affclft 

terf-^h^v^/l^^/V^ * f^v^^/l^ ferf-^/W^^^/V^P 
r. t 6 0 R 2 t LTI4-H UV\> 

rR 1 Ir^tSKJSj s£ (I) -e^$n5^^»ofl!lot«3£l!:»f 
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rR 2 «r|!fc*-*-5RJfcj fcW:, * ( I ) ^b<« (IV) T?^£*i,3ft;<£4&<B 
AfMt)(Ct±^liLt£« WIt&<D rprotective Groups in Organic Synthesis (third 

edition).] teBfc©Rjfc&#rfS£fc iOJWW&mwu 

£fc s ^ (I), (I I I), RXfi (IV) 

R vO yO^i A Ar ( i ) R vO y Onh (III) 
OR 2 O 

O H 
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b<DW&k£kb U"CW\ 09£.t£fctr3i*0> TProtective Groups in Organic Synthesis (third 
edition)] (:|B«©ftiS^Pf5r^^, £ft&&RJt£*#K:jSCT3tti: 

(54at«fe i-i)^(i) -cf£Zftz>to&m<D 5 r 2 ^.h ~zihz>tt&m<»mk 



mm 




(i i) 



(I-a) 
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II) i &SM4&#T\RJS$i^ *3SK^^ ( I ) <^ 5 *> R 2 ^-HT^5^ 
4to (i-a) •Sr»3SH-*^rifsT?*>5, 

^<A#£^ ^^^^/V^^^s a^^/^^i^Hs 'O'Ul'XA'frl'&t* p-hAs 

k mkm§&m<DM ^m&mfzz. k&x-gztK xmwK 

y;Vzr.l/X;Vifr^mfo^fy&i&tL^\ WtY£{k&V} (II) fc3tU 10~120 * 

/VAT ^ K (DMF) „ ^^/KT-fc hT^ K (DMA), V* <3-?V*tVib*rl/ K 
(DMSO) ^©^n h ^ttffttfttt ; t° !J ^ ; 7XXf*wttfeO^^ ; 4? 
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(I-a) (I-b) 

*K5£feW:. 3K3t«fel-lJCJ:9 3R^$tt^*5S^b^fe (I-a) fc, *f 

&® (I-b) «:»ar**«fetf*>«. 

WSl'fc LTIl ttf^CO Tprotective Groups in Organic Synthesis (third 
edition)! ^|B^^nTV^S^^b< «^tU^2pC5^^aiffi-r^ ^itt 
fX-lfchWlvfeV) Tprotective Groups in Organic Synthesis (third edition) J 

OR 2 OR 2 
(I-c) (I-d) 

(5fc«f». % R 1, t4W3*OR 1 «>.5t>-HK^©aE^ R 2 «Btr^#*^1- 0 WTI^ 

Hlo ) 

SBiifcl-i, 5|rU<tt«3affil-2K:iO»a!t**tfc*»W 
<k&W (I) © 5 t> R 1 ^-H W^<0\\^m (I-c) ©R u <grl&:feU 

(i) oHR'^Htfcskii (i-a) fctaft-rs^arefca. 

£OfcW\ te^#5 (I-c) fc*tU ##»yiMtofc*» ; ^rc^/i/a— tvK 
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7h7tKn77y (thf), *?&*vi'm(D^—<rsi'M-,^v<?>4kmt7km 

H;;**/— /V (MeOHK rc*/— /V (EtOHh 2-'7 p n^7— (iPrOH) 

Htl5z&(D TProtective Groups in Organic Synthesis (third edition) J &£|Bife 
ft, R u ^{S^T/^/V-efcS^^^^fcUT. R 11 I^t57/Wn-/V 

* fc, *3Bi3t«feli: J: 9 Mat £ frtcik&m ( I - d ) • <0 5 *> R 2 3 S -H <E»fb^#> £ 

© 5 r 1 # s -h -efe «9 , r 2 a*-H ^©^^SrtBfti-* r i: ^-e# S„ 
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*K3i«feri, t&t& i-iMi-3ia^ »3fi**b*:*»M^#* ( i ) 

©S^R^Ml^fca-fb^ (I - e) £5£ (V) X'TFiSthZ'r h7t Kn-r y 

(iv) ^s^s^y^/y^^srfiiaarrs^fe-T?**. 

^ESBtifete^TWu <k&%> ( I - e) ORJfctt^MfcSrffiV^ r. £ 
JV-fc Kn ^^V^ f 7y-/K ^ h n 7 1 / -/K W-t Kd^^^^ 

ft^fc (I.-e) 4r3l«IBfeT?R^$^:<5i#s fc5VM3^4^*7VV&}£|lt 

hf^-li/-^ ^ jf-S—sK i?^/VftX&V frlsT— K^ 5 l-^/W3-(3-^ ^vl" 
7577°p tVV-)^/V#i^-r 5 KttMfett (WSC • HC1) *£<Dm&ffl&mi' s & - 
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ikmitTkmrn, ^mmm^mm. =^-T^m. t/v3-;h, mm^f-^ 

(EtOAc) ^(D^^^/V^, T± h~ h P/K h VttlittjftBtXttitLb 

So 

(^at^2-2) ^ (i) -c^^n^^^^^^R^s-H^^-efe^^ 
#i£:fflv^ 5£ (i v) -^^ns-ry^y y ^ii^^at^ 

R 3 




JOOh 



O R 2 

(I-f) 
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(D?%R 1 fr-HSZ)Lft(Dm-?hZ><lh&m (I-f) (V) T'^tuS^ h^t: 
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*u ^ (iv) -c^$tt6-f y^/y >mm^m^-r^mx^ 0 
4\ ik&m.a-f) Rmt&m (v) zmrnxfemmz^, ^mribmrnm 

Mmr^n o - 1 frx% , CTiil:ii^-r s r £ as-e 

Sterna*, it&m a-f) mnt-^m (v) &^i?&^«&«:jns&u £ 

,w (R n -OH) SrW*i-5^x tb^A^ b^v-K^TA- 

fe#^#tf^r t&x%z> 0 &tc, %m^m±mn mmmt^mm m 

^b^^^^S^nj (1977^12^20 BIS??) «r#^-r5^^^T^5 0 
l&i&WBv^:: b&X%Z> 0 
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«rffll££JK t-tZ 'H-NMR M*5 Jt S tf — * fit (ppm) ^r^-to 

■#*ff9 1 . 

6,7-i^ ^iX-l,2,3,4-X h7t Kn^y^/py — *fiE64&3.75 gOTHFHBB 
^ (50 ml) fcl*#T h y sJf-J^7 ^ 1.65 g £?ST bfco ?K^T 10 ftffllxJ&W. 
ZmWlstc®, (R)-\-(tert-7 f=¥iX#^/tf~/V)t: 0 -<y v^-3-#/V/J^SI 3.74 g N 
lH-lZ&^ls:/ MIT/- /V-l-^-— A- (HOBt) 1.10g, WSC • HC1 3.44 g SrJfftfc 

^ n n tfc/VAfc^fi? L 1M NaOH tMSW (aq) "egfe^ Ufc 0 ^ o n tJn/V-A 

i^y*W7^^nvh^77^- (^W^ (OTIH^) :^nn*/VA) 
T'*i^i-^ r. {C J: <9 (*)-3-(6,7-S^ h SM, 2,3,4-7" h7tKo-fW^ 

/^)t°^y ^^--l-^/v/j?^ te^-^/v^^x/ve^og SrB&r^e 

/V77^i Ltifc. 
FAB-MS m/z: 405 (M++1). 

###!| 2 

1 (Dik^m 6.50 g <£> EtOH (30 ml) fcl^T 4M HCl-EtOAc feWi 

(i2mi) tiTLfc. R^m^uKm i^—mmw nbtitcftmm* 

tt&s n £ Tf 6,7- i?^ b =ar^-2-[(J?)-t°-< y ^^-3-^/V^^/V]-l,2^,4- 

fb7t Kn-fy^/P V — Ufeift 4.17g&&&*£iSI£ LtHfe. ih^o 
p afc/V A fcligfl? U 1M NaOH aq T*i5fc# LfcfL tRJI £ ^ n a ^/VA T» 2 HJtttti 

n £ in J: «9 6,7- ^ h =3riX-2-[(i?)-t°^ y ^V-3-^/l^^-^]-l,2,3,4-T- h 7 
tKn^y^/ y ^3.10g3rfl£&?fe^SC£ LT#fc„ 
FAB-MS m/z: 305 (M++1). 
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#%M3 

2 (Dfc&fa LOOgCDT^h-hV (25 ml) K 2-(2-^n ^E-rn^ 

)Vy\H-A y-T y K—^-l,3(2fl)-^^ 1-25 g. y ? A 690mg Sr^i&TJP 

TLt^, Rj&m% 70 'c-e-gfem^u/to nt>fctcmm%? 

A ^ n h ^ 7^- n n */l/A : MeOH=93:7, 31 EtOAc) 

-TS w t £ 9 2-{2-[(i?)-3-(6,7-v ? ^ h 3r:X- 1,2,3, 4-x h7tKc^y^/Dy 

-2-#/i^— /i^tr^y ^/]^^-/v}-ifr-^r >- /v-i,3(2fo-^> 1.45 g & 

FAB-MS m/z: 478 (M++1). 

#%#J 3 <Di\&m 1.35 g O MeOH (10 ml) l^jUT 40%^ ^/VT 5 ^ 

# btbfc^Sr ^ n n tfc/W*K:$§$? bT NaHC0 3 aq T*i$fci£ bfc * n o /ft/l^A 

Sr-yy^y/^^A^n-x' hi/^^^— (^oo^M : MeOH : 28%T^^e= 
T2k=50:l:0~10:l:0.1) "C^i" 5 r. 1 1£ £ <9 2-[(/?)-3-(6,7-v ? y h 3^-1,2,3,4- 
T^b^tKn^ydr/y ^-2-7J/V^-/V)t°^y *?S\x.<f-AST 5 V 830 mg £r|| 

FAB-MS m/z: 348 (M^+l). 

4 <D\\&m 650 mg OTt h ~ b y /Mgjfc (10 ml) KlJfc^T 
^y^/^DU K300mgOT-fe b~ b y (5 ml) 3r?iTLfc„ SJE&« 
%mm.fcM U 4 R#WHfc# Ufc 0 SJ^^t- NaHC0 3 aq SrJPx. 20 ftffiW LfcfK 
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*gSft<H$EES*L;/fc 0 ftbtlltmitK? n o*/l/A £ NaHC0 3 aq £rAP;i N ^ n 

nn*M : MeOH=50:l~10:l) T^^Lfc^, ISttT^^ ^^77 b ^ 

77^- (^^f-V : EtOAc=l:l~EtOAc~EtOAc : MeOH=50:l) 1*W&tZ>Z. 

i 

m&tfolfcVon 600mg &#fc 0 - ^?JB#C%«& EtOH (10 ml) £388? U 
85% (180 mg) SriPxifc. S/S*SrtWHftU^lJ:»»bfe«, ifitdL 

7c„ fefift Lfcl&igi =griti® LfcfK 95% EtOH-7M> b WMsMi *fto^b\Z.£V) 
(-)-iV-{2-[(if)-3-(6,7-^ h ^-1,2,3,4-^ h7 t Kn-T U ^-2-^/1^^=/^) 

tT^ y ^ / /]xf;V}4-7;>tn'<yX7 5: K — V 632 mg &&&&& £ 

NMR: 8 1 .25-1 ,50(lH,m),1.53-l .76(3H,m),2. 15-2.80(6H,m),2.95-3.10(3H,m),3.40-3.50 
(2H 5 m),3.60-3.75(8H^n),4.50(lH 5 q),4.63(lH,q),6.73(lH,s),6.78,6.85(#*T lH,s),7.29 
(2H,t),7.91-7.95(2H,m),8.60(lH,br). 
FAB-MS m/z: 470 (MM). 

(J2)-t 0 ^D ^^-3-^/^^^^/^^^/^ — L-JB^ift4i[ 79.0 g &7fc (150 
ml), ^PP^VA (100ml) fc^bfc 0 SiS^lC^T 8MKOH aq (75 ml) 

nm, mffivfc&mm&ffi&m&^fco mhtitcmm^mrf tert-^/> (2- . 

Zfn^aL.?-;V)3> ;Vs^~ Y 69.0 g <DT± h=-hV (400 ml) V 

V A 42.6 g £ &Klmx_fc 0 S^Sr 60 'C-e— Ufc«^*g4&«r** bfc„ 

mm^mm^vt^ #bttfca^^EtoAc (500 mi) ^#?ufc 0 t&fn^ 

^Sfe3M&$ft-e 3 ElttttJ bfc^, tKS £tJC^ bfc 0 8M KOH aq T? pH 10 {£p 
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mm vit^m^^wmp^-t^ z. tizzy {Ry\-{i-[{tert-^ h**s*A'tf— 

NMRCCDC1 3 ): 6 1 .24(3H,t), 1 .45(9H ? s),l .47-1 .58(2H,m),l .67-1 .77(2H,m),l .80-1 .94(1H, 
m),2.00-2.15(lH,m),2.26-2.38(lH^i),2.50-2.60(lH^i),2.60-2.70(lH^n),2.75-2.90(lH, 
m),3.15-3.27(2H,mX4.16(2H,q). 
FAB-MS m/z: 301 (M++1). 

6 (Dfc&W 72.1 g <D EtOH ^ (150 ml) JCtK^T 4M HCl-EtOAc (150 

mi) £$5TLfc 0 &mm&Mmz.m^-mmtvtc^ mm^UEE^vti 0 
nbtitc.mm%7kfcmm u mst sm koh aq -e p h &m 10 icme ufcm, tk 

Jl £ ^ n o *;^T« 4 Etffiffi Ufc„ «SJ1 £^:b-fr-C}»^ > # 
»»Ufc*«aK«:iftBE«*bfc. #btbfc^||fe?ft^@OTHF^ (200ml) 
tJlTk^T ^I/yVf u ]) K 40.0 g % 10 "COT-eMT Lfc„ 

SrTk^T 2 Lfc„ BU&mz. EtOAc SrJPfcfca^ 1M HC1 aq T? 2 IHttm 

UfCo ^C^TtK® £ 8M KOH aq T? pH 9 t£fR& bfc D TkJf £ * n n ^/VA 

«fc «9(i?)-l-{2-[(4-7/V^-n-<^>/-r/P-)T^ /]3z^}t°^y ^-3-#/l^V^ 
x.f-A'^XTA' 26.33 g SfftS-fe^H £ LT#fc 0 

NMR(CDC1 3 ): 5 1 .23(3H,t), 1-50-1 .62(lH,m),l .66-1 .86(3H,m),2.25-2.37(lH^n),2.50-2. 
75(6H 5 m),3.44-3.52(lH,m),3.57-3.66(lH,m),4.04-4.20(2H,m),7.00(lH,br),7.06-7.13(2 
H,m),7.81-7.88(2H,m). 
FAB-MS m/z: 323 (M*+l). 
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m^m 7 (D^m-vwrn vtcfc&m 37.94 g © eioh m& (100 mo ^*&t im 

NaOHaq (177 ml) &MTLfc 0 Mtt 1 «PMJ»#Ufc«, *iftbfc„ 
©3sLfc 0 #bHfcia^fcDMF (250 ml) SriP*. 10 °CT* 6,7- h ^-1,2,3,4- 

7f7t Ko^r y v > (6,7-^y t> =^^-1,2,3,4-^ h7t Kn-r y^y y v 

— *a^Sri8WtbT#^tL5) 21.66 g, HOBt7.97g, WSC-HC1 27.14 g SrJIg^P 
X.fc 0 ^^^^?y.-e3B#Wa#b7^#, EtOAc/7k©m»&#\ lMHClaq 
fcT 2 Ulttm Lfdo SlfcfcjjcJi SrTk^T NaOH aq MX pH ^r^J 10 (iffS Ufc 0 

•Cft*. «ffiLfc#^&«JBEW*Lfc. #btlfca^SrEtOH (500 ml) m» 

*U 85% y y*. (13.65 g) %iq^fc 0 siax##M5.«^^Dt, & 

fit 3 0 ISHi# Lfc„ LfcJgrft Sr«Sa-t-S r. £ {£ «t «9 (-)-iV-{2-[(i?)-3-(6,7-i? 

^ b 3-y-i, 2,3,4-^ h7 1 Ko-r y^y v v'-2-;*7/i^=A0fc o ^y -y/]oi^ 

/V}4-7/^B^yX7 >miL 44.25 g £:&§&3££i £ LT#fCo 

9 

##M8©^fe-e^5tLfcfb^l00g^95%EtOH-7k (2200 ml) 

?Z.tlZ£y, (r)-N-{2-[(K)-3-(6,7-i?* h 3ri/-l,2,3,4-x h7t Kn-fy^/ 
y V-2-#/M<=/V)fcV<i; ^/]xf;V}4.7/Vtn^yX7 5: K -Dvil 

89.32 g &m&m£k t vxmtco 

NMR: 6 1.33-1. 50(lH,m),1.65-1.86(3H,m),2.35-2.50(lH,m),2.50-2.60(lH,m),2.62-2.69 
(lH^i),2.72-2.90(3H,m),3.09-3.23(3H,m),3.48-3.58(2H,m),3.62-3.75(8H,m),4.50(lH, 
q)A63(lH,q),6.72(lH,s),6.78,6.88(#N:T lH,s)J.24-7.32(2H,m),7.94-8.00(2H,m),8.8 
0(lH,br). 

FAB-MS m/z: 470 (M++1). 
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1 0 

7X 900 ml, V 414.9 g CO^^ ^n^r^/KT ^ ^ — *>fbfci|f 

^ 307.5 g £-5 < C^TT^# b&2>S fe^P^7c 0 S^^ EtOAc 750 ml &2iP;U 
^T^-^/^n^^yV/V^ n y K 238.0 g £ 12 T^T^#b&2S b^Px. 
fc 0 wtUCEtOAc 150 ml SrJP^tfc Z(D%.Jfcm% HPLC $J3£U 93.0%O^ 
Sr^S iV-(2-/o ;l/)4-7/Vt n ^<yXT 5: KO£/&£?tlg bfc (TfTlgtS, 
<D N-Q.-7xi*:^;V)-*-7;V3-v<1/7:t% Yt<D HPLC ^R#fffltf>Jfci|fc{c::i3 

1 1 

• 1 0 <^S«^n^ U 50 ""CttaE"? 4 B#W^# LfCo E&ffiz. h/V^ 

>-450ml^D^s ft«bTft2§.35 t;#5£T*#l& bfc 0 ^WM 900 ml t?J5fe 

2-(4-7 7^n7 oi~A<)-4,5-^l: Kn^-^f-y— /V-^r 240.14g#fc o 
NMR: 6 3.96(2H,t),4.41(2H,t) 5 7.28-7.34(2H 5 m),7.89-7.95(2H,m). 
FAB-MS m/z: 166 (M++1). 

###| 1 1 <D\\&m 120.0 g h Aoziz 1200 ml, (IQ-fcVi U i?l/-3-#/^ >m 
137.07 g *1)U7Lfco hAs*. V 600 ml "<?(.£)- fc^ P v?^-3-^/V^ 
i/m^/V'^^^l'&^V^^fd.^-Tr/?- hA'^fXA'ftl'Wt — 7KfP% 145.1 
g SriO^L, h/Wn^600 ml T?gteV^A/fc e ^V^P^b, ^£3tl£ii1g bT 
600 ml ^W*bfc„^-0^,ia^T^T 27 l$ITO#bfc„BOM&#H^EtOAc 
960 ml 4% (w/v) NaHC0 3 aq £ 960 ml }JP x.fc 0 ££/«£rfi£S bT 35 t; 
#afiT*^bfc 0 «§J1£4% (w/v) NaHCO 3 aq960ml-?2m25fc?#-bfCo 
ISrMlU 82.8%<D^^r^Ti-5(i2)-l-{2-[(4--7/^n-<^>/^/l.)T 5: 7] 
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NMR:5 1.16(3H,t),1.35-1.80(4H,m) 5 2.05-2.10(lH,m),2.20-2.26(lH,m),2.45-2.51(3H, 
m),2.65-2J0(lH4n) ) 2.85-2.9O(lH,m)3.30-3.38(2H,m),4.05(2H,q),7.25-7.33(2H^n),7.8 
5-7.95(2H,m),8.35-8.40(lH,m). 
FAB-MS m/z: 323 (M++1). 

mmw2 

MtM 1 <D4k&to 230g K EtOH 690 ml «rAn*. x vT?7k 345 ml ^inx.fc 0 
n^ks NaOH aq (NaOH 42.8 g/* 480 ml) Sr^JPxL, 25 °C£*TT? 2 R$Mfll# Lfc 0 

£\ZL Y/V^-y 1000 ml £{fc&3K &fcB&H8L 86.3%O#fiS^5rt"5(j0-l-{2-[(4- 

^^^-n-<^y^/^)T^ /j^n^vv} fwy ^o-vfr/i'jtf^'BfcSrWfc. 
NMR(90°C): 6 1.46-1.60(lH,m),1.79-2.05(3H,m),2.75-3.60(7H^n) J 3.68(2H,q),7.20-7. 
27(2H,m),7.95-8.03(2H,m),8.74(lH > brs). 
FAB-MS m/z: 295 (M^+l). 

MMM 2 (D^^#J206.4 g^DMF 810 ml, 6,7-^ h^i/-l,2,3,4-T h7 t Kn 

^y=5r/y^ — a«ifci20.8 g^nxi, tt#u #*Pbfc 0 afcwr* mj cc^vw 

5^53.22g£rl2 °COTT*JP^L N DMF 217 ml^P^Lfc„^V^-t?HOBt 21.32 g£5 <C 
£*T"CAPJt, WSC-HC1 121.0 g£5 "C^TT^P^fCo KJ&ifcSrO~4 ^^15.5^ 
fflHJB^Lfco S^^^tK340 ml N EtOAc2000mU 8% (w/v) NaOH aq 550 mlSrAP 
#*£US:„ TKii^EtOAclOOOml^P^L, ^?*bfc„ #^T\ ^PNMI^tt^ 

U 8% (w/v) NaOH aq 700 ml N 7k300 mlT?2HI^ bfc» ^felljf £:7.k900 m^fe 
^Ufc=gK iJEfiU, 83.9%<D^^^Tl-5(-)-iV-{2-[(^)-3-(6,7-v ? ^ 

-1,2,3,4-x h 7 b Kn^r y>y y ^-^/watf^/i^b^y sV^^vi^-^/M- 

NMR(CDC1 3 ): 6 1 .54-1 .68(2H,m),l .75-1 .87(2H,m),2.05-2.95(9H,m),3.45-3.63(2H,m), 
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3.70(lHA3.75-3.82(lH 5 m),3.84(3H,s),3.85(3H,s),4.59(lH,br),4.62(lH,br),6.55-6;65(2 
H,m),6.95(lH,br),7.1 l(2H,t)/7.77-7.88(2H,m). 
FAB-MS m/z: 470 (M++1). 
[a] D 20 : -4.16° (MeOH^) 

i MMM 3 <D\\L-§m 243.94 g EtOH 4580 ml £r>t)n x.fc 0 ^ 85% y ^W. 59.95 

g £: 30 'CttiaT^nptfco &V^* 57.5 ml ^85% y >^£i5fcV>;i A, fc e 

EtOH ^JI^^Lfc^ ^jEE^-r^r 97%0^^^-T-5 
(-)-iV-{2-[(i?)-3-(6,7.^^ h^E-V-l^ff^t Kn-T y^y y ^-2-#/W/j^/V) 
tX y i;y]xf;i,}4-7;Vtn'<yXT 5 K -5 CHJ£iPb) 243.22 g £ 

mc 0 

NMR: 6 1.30-1.50(lH,m),L60-1.85(3H^n),2.30-2.90(6H,m),3.00-3.20(3H,m),3.40-3.5 

7(2H^),3.60-3.78(8H^n),4.50(lH,q),4.63(lH,q),6.73(lH,s),6.78,6.86(#i!:TlH,s),7.2 

0-7.35(2H^),7.87-8.01(2H,m),8.65-8.77(lH,m). 

FAB-MS m/z: 470 (M^l). 

[a] D 20 : -20.1° (TKMg) 

^jf&#ij 4 <D\\&m 220.0 g EtOH 2200 ml, tK 250 ml %J}Uz.tc 0 WlWT, M 

u EtoH -ew&zm&vtc^ mj£&m-rzz.ti<i£<9, 99.5%<Dmm*^-t- 

S(-)-iV-{2-[(i?)-3-(6,7-i^ ^iM,2,3,4-X hy t Kn^f y >--2-#/l^~ 

>V) y $?y ]xf;i/}4.7^tn^yX7 5K-!) 179.75 g £r#fc 0 

NMR: 6 1.30-1.50(lH^n),1.52-1.85(3H ? m),2.40-2.90(6H,m),2.95-3.30(3H > m),3.53(2H, 
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br) 5 3.60-3.75(8H,m),4.50(lH,q),4.64(lH,q),6.72(lH,s) > 6.78,6.88(#^:TlH,s),7.28(2H, 
t),7.96(2H,t),8.81(lH,br). 
FAB-MS m/z: 470 (M++1). 
[a] D 20 : -20.7° 

mi) 







c (%) 


H (%) 


N (%) 


O (%) 


F (%) 


P (%) 




55.02 


6.22 


7.40 


22.55 


3.35 


5.46 




55.02 


6.11 


7.33 




3.08 


5.44 



' ###| 1 2 

7K 110 U $mt*> V ?A 36.8 kg (D^mi^ ^n^x^T^^ -^kTK^ 
^ 27.3 kg £r-5 t:^TT*8l# L^^ ^P;tfc 0 £0«&<: EtOAc 100 1 5rJ0i^ 
^-xZA-yjVjru^^/JjVtv V K21.1kg&5 °CUTX*miW\^^hMx.tc 0 
Ztlfc EtOAc 10 1 %M?lfc 0 ^(DRfiM* HPLC MI^U 85.2%©^5r^Ti-§ 
^■/n^xf/i/^^/Vtn^yXT 5: KO^SrifefSbTbo 

1 3 

• #^jl 2©^M^nl^U 45-52 °C-e4^«#bfc 0 KJtSffifc h/t^n 
v 40 1 Srip i£© bTftjfi 35 Wfi-eM bfc 0 &7k 80 1 bfCo 
^ftfccfctK 98%<Di^6SS:^-t" ; 5 2-(4-7/Vtn7x^/l/)-4,5-^k Knt^t 

6 

###U1 3t?#biXfc h/l^V-EtOAc |g»ctJ: h/1^^440k (i?)-t°-<y i^V 
-3-^7/^ ^^^/V^ ^^^25.1 kg, p-h/l^^A'*:/^ — 7KfP^l26.6 kg 
SrAD*^ fll8&U ^jWSrSJEEaiebT 260 1 W*bfc Q ^Ot, 3gSfSTK:T 32 
^ra»#bfd 0 SJES?ftSr?^I« % EtOAc 260 lRXf4% (w/v) NaHC0 3 aq £r 180 1 
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Mx.fc 0 KJS&fcSMHMt b"Cl*)t@. 30 < C#3fi'C^« bfc„ til % 4%(w/v)NaHC0 3 
aq 1801 T?2 [Il^Ufc 0 ^aS^flE^b N 86.7%(D^§r^r-f-§(J?).l.{2-[(4- 
7;vt o /-f ;i/)7 5 / )xf ;w} tx y ^-3-^7 /vstf j^a^/tcn *-7VV£- 

H»J7 

HJfeM6T*#bttfc:^^^EtOH260 1^P^ N ^V^vJc 64 1 ^Px.fc 0 y£ 
NaOH aq (NaOH 8.0 kg/;?k 90 1) ^riPx., 25 °C£XTX» 2 B^^bfc 

mt> Eu&mtem&wt&ija*.* P H3.06^ufc o ^(D^msmmu 

&\z. Ysv^is 190 1 ^rttii^ MiEMUfCo r h/V^v 190 1 £tt;& 

Ml£^ibfc 0 r^a^^h/^^190 l^rtfc^. ^JE^tU 90.4%<D 

HiiSM 7 T*#fetbfc^^#J{CDMF 200 K 6,7-i^^ h ^^-1,2,3,4-7" h 7 t Kn 

^y^/y^- —mm. 23.0kg £3p?u 3t*£u ?£*pbfc 0 ^v^hyxf;v 

T5:^10.1kg^rl0 "COT-r^Px., HOBt4.0kg&5 t^T-e2JP;ifc 0 
WSC-HC123.0kg&5 °C^TT^PX., -4~4 °CT*— Bfeit#bfc„ RJtMK^64 U 
EtOAc 380U 8% (w/v) NaOH aq 105 l^Px., ftmL>tc 0 TkJIfcEtOAc 190 l£r 
#Px.> ^bfc 0 #^T\ ^JlSr^U 8% (w/v) NaOH aq 1301, 7X5711? 
2l£l^bfc 0 ^a«^7j<1701T^^bfci# s ^J£^*f U 79%©^^-t-S 
(-)-N-{2-[(R)-3-(6,7-i?* 1^^-1,2,3,4-^ h^tKn^y^/y ^-2-#/l^xvV) 

^yixf/^^/Vtn^^XT 5 K&#fc„ itUcEtOH 140 
l§3?bfc 0 

mt&M 8 -t?#b*Lfc EtOH^fc EtOH 330 1 ^Px.fc e &V>T\ 85% U 
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11.5 k gN tK52 i^px., r©^^i§bfc 0 z.vm.'m&mwT, m 

U EtOH Ti^£^Lfc#, ^ffif^-TS:: t K £ 9 , 98.9%© 

■W/^^^tVi) j;;]x.f ;k}4-7/Vtn^yX7 ^ K ~V >WM. 36.51 
kg £#fc„ 

NMR: 5 1.30-1.50(lH,m),1.60-1.85(3H,m),2.30-2.85(6H,m),3.05-3.20(3H^ti),3.40-3.5 
7(2H^n),3.60-3.77(8H J m),4.50(lH,q),4.63(lH,q),6.72(lH 5 s),6,77,6.86(^T lH,s),7.2 
7(2H,t),7.88-8.00(2H,m),8.70(lH,br). 
FAB-MS m/z:470(M + +l). 
[a] D 20 : -20.8° 

1 4 

* 470 ml, £<^# !> ?A 156.9 g (D^(C N 2-?u^^;VT %^ — JWbkiR 
^ 116.3 g Sr-5 t^T« Lfttf* £;&Dx.fc 0 EtOAc 420 ml £iO?U 
^TM-^/^n^i/^/i^n y K90.0g$r5 Wel^L^^biOifco 
itUC EtOAc 43 ml -gr^fc C <DRjfcm& HPLC SIS U 95.8%©^ 

###J 15 

##Ml40^MlrMU 48-53 °CT* 3 B#TO# bfd 0 ^S^C h/^ 
V 175 ml ^*0x> ^gUTI^m30~35 0 C#j£t?^Lfc 0 ^J1^7K 340 ml 

t Kat^t/-/W hA-^iz-EtOAc *»&#fc 0 

H»J 1 0 

1 5 T*#b;ft,7c Ivl^^-EtOAc mWfc h/^ V 2250 ml, (i?)-t: 0 *< U 
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^-3-3&>V3tf Vlk^^r.*^/!/ 107.1 g,p- h/^^^/V/Js^ — i&Wfa 113.3 g 
^Di> APl&U mm*nfrMm\^X 1500 ml W*bfc 0 -^O^s St^T^T 
32mmW$L.fe 0 KJ»£r^*P^> EtOAc 1130 ml2fctM% (w/v) NaHC0 3 aq 
1600 ml^P^fdo bTF*3?& 35 WSfi-C^bfco ^$§J1£4% 

(w/v) NaHC0 3 aq 750 ml T? 2 IUgfe^ bfc 0 ^THUB * 3 U * 5 t> <£>— o 
ICEtOAc 100 ml SrflPx:, tttJE&ttfU 89.6%<D^^^i-'5(i?)-l-{2-[(4->'7V^- 

1 1 

1 0 •V^htlt^b^K EtOH 370 ml SrSP ^ ^-CtK 91 ml ^Px.fc„ 
NaOHaq (NaOH 11.35 g/* 128 ml) 3rAP;t, 25 °CSiT~i? 2 
bfc Jfr3STr\ SJS«t^ai4tt»SrJP^, pH 3.22 t bfc 0 £<0ifca:«EE»R&U 
-©a^th /t*-^ >- 270 ml ^ffi^H bfc Q £ ©a /V*. 1/ 270 ml 

91.3%(D^^^^(i2)-l-{2-[(4-77V^n^^^/V)r ^ 
>--3-^/^^^m^#fc 0 

lHJStflJ 1 2 

1 1 T^bftfcfb^lCDMF 280 ml, 6,7- b ^-1,2,3,4-7- h7t 
Kn^fydr/y^ — 38.3 g^Px., »t#U *fr*Pbfc, ^Thyxf 
/VT 5 ^16.87 g ei5 °COT^Px.> HOBt 6.76 g£5 < C«T"e*P^.fe 0 ?fcV^ 
WSOHC138.4g&5 tOTt^i.O-S °CT'— 8fe«#bfc o SJ«(-7kl07 ml, 
EtOAc630ml, 8% (w/v) NaOHaq 176 ml £j!jp£ N #$Cbfc 0 TkJl fclEtOAc 320 ml 
§T*P^s MU^:„ &V^, ^rtMISrJB^U 8% (w/v) NaOHaq 220 ml, *96 
mlT?2ia«5^Lfeo ^a^^7K285ml^gfe#bfc^, *JEEflHfeU 84.8%0#fi^ 
Sr^-TS(-)-iV-{2-[( J R)-3-(6,7-^^ h 3->-l,2,3,4-^ b 9 t Kn^ y^y y ^-2-# 
^/]xf /U}47/vtn-<yX7 5 K<Sr#fc 0 ^MEtOH235 
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1 3 

MMmi 2-e#bttfcEtOH ^(CEtOH545ml^P^fc 0 85% V is 

m 19.22 g, *86 mlSriPx., APfiU £©i^&aiiBLfco ^©^^rJt^T 
ili> #*PU LT^M#J5©te^#>£JP;U M^iPb^o Wf±l U 

fd& f l£}!i&U EtOH ^&l,£i£#-Lfc^ ^^M"^ - t (a 9 , 99.2% 
(Dnm%^Z(-yN-{2-[(Ry3-(6,7-i??i h =^>-l,2,3,4--r h7 t Kn^y^y y 
^-2-^7/^=7V)t°^y ^/]xf;^.7;^D^yX7^ K — yV^^ 70.78 

- tfMk^O NMR> MS RT$7nmft$rilM.n, MMM 5 RTF 9 <0\\^m<D^ <D 
(*2) 







C (%) 


H (%) 


N (%) 


0(%) 


F (%) 


P (%) 


turn 


55.02 


6.22 


7.40 


22.55 


3.35 


5.46 


mmm. 


54.80 


6.17 


7.39 




3.33 


5.47 



mmm 14 

1 0 T? 3 Lfc 5 ^O-oO^Ji EtOAc 100 ml &Ua3L^ UJ£^ 
UfCo £ fcLSM" y y°n fcVl^— yvV 120 ml, y /W/Wxy°* ^ 12 o ml 

£2jPx.fco S^h^: LT##M7^t;^^Px.T-4 0 C#aa-T?^ 

£-3rfc 0 tt^Ufc^^r^ y y°n t 9 /^— yvi— y ^-v/w^y^ y<DM&M 
mx-ffifrfe, ^JE^b, 94.4%(DMS^^ri-§(i?)-l-{2-[(4-y^^-n^<>'y^^) 

r ^ y tr-< y ^^-3-^7^^^^/^^^^ 53.31 g £r#fc 0 
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NMR:5 1.16(3H,t),1.30-1.90(4H,m),2.05-2.18(lH,m),2.20-2.30(lH,m),2.42-2.58(3H, 

m),2.62-2.75(lH^),2.82-2.95(lH,m),3.30-3.40(2H,m),4.05(2H,q),7.25-7.33(2H,m)7.8 

5-7.95(2H,m),8.30-8.40(lH,m) 

ESI-MS(positive mode) m/z:323 (M+H) + . 

mmm 1 5 

MJfeM 1 4 <D4k&m 51.2 g EtOH 310 ml ^P^L, $ h (-7k 76 ml ^Px.fc Q 
#4PfK NaOHaq (NaOH 9.50 g/ 7R 105 ml) 25 ^TT* 2 fl#ffijf# 

bfc 0 JfrfcPT, BO^fcl^iM^R;^ pH3.22 t bT^JEtiff U ££>fcr<Z> 
W^c^ 230ml %mz.xmj£^mvt£ 0 Y/V^ 230ml §r*PxLX 

Mffiitftlbfc:^ h/^^230ml ^PxiT^jBE^L-, 93.8%©^^^ 

5 (i?)-i-{2-[(4- y jv^r n v yv ;v)T ^ y ]^/vy y *J ^-3-# /i>tf i/m % 

mmm 1 6 

MWl 5T*#fd^lC, DMF230ml, 6,7--^^ h v--l,2,3,4-T" h =7 t K 
n-T y y -i£Sk&34.3 g SrJPx., if #bT#;fePbfc 0 $ b y 
T % is 15.11 g & 15 'CEAT-eflP*., HOBt 6.04 g Sr 5 , C£JlT"CJn^fco £ kfc 
WSC -HC1 34.35 g & 5 < COT-C*0*.^O—5 'CT— bfc 0 K/£?Sfc3k 96 ml > 
EtOAc570ml, 8% (w/v) NaOH aq 158 ml 5rAPx.T^bfc 0 7.R il M EtOAc 285 
nrt*r#n*.-C#»tU #btlfc^r^5£r^bT, 8% (w/v) NaOH aq 196 ml, 
7K86ml-e2H]^bfc 0 7X255 ml -C^^, ttEBftMFU 91.8%<Dfcfc 

m&^-fZ>(-)-N-{2-[(R)-3-(6,7-i?* h -^-1,2,3,4-^ t Kn^ydf/ y ^-2- 
*/^=/>)^9 i?;]xf;V}^7/Vtn^yXT^ K£#fc 0 -*U£ EtOH 
210ml SriP*.T»#U EtOH^£ bfc 0 
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mmm 1 7 

1 6 t?#fc EtOH $ h EtOH 490 ml SriD*.* 85% P ^ 17.23 

g, 7k77mlSrJD^ Mi, JtiiLfc„ 5*&£}f #T»#, ^*PbT®^t 
UT^WJ 5 (Dfc&yo*toz-fz. 0 & E> WfofcJLT* WW bfc*S*jir*JftL^ EtOH 
T**£i&«:?5fc*£8K ^JE^it-T S r £ £ V) , 99.6% ©^^^i" 5 
(.).^. {2 -[(i?)-3-(6,7-^^ hdrV-l,2,3,4-fb7t Kn^y^y y ^-2-^/V^^) 
t°^y K — y 68.90 g £r#fc 0 

- (O^^O NMR, MS 7£t^f!f ##Hite, HJSM 5 , 9 7£tm;!fe#!l 13© 

4k&m<vb<Dk [tlil-efcofco ^ (D-fh^o^^^-W^* 3 ic^i~ 0 

(St3) 







C (%) 


H (%) 


N (%) 


O (%) 


F (%) 


P (%) 




55.02 


6.22 


7.40 


22.55 


3.35 


5.46 


USUI 


54.75 


6.19 


7.37 




3.31 


5.45 



\Z^%^\Z.m^%^mii- 66.8%-Cfet), ^»J1 4©(i2)-l-{2-[(4-7/^n 

MMM l 8 

6,7-i^y h =3f-^-l,2,3,4--r h 7 t Kn-f y 3V y >-2.01 g M h/l^i/ 15 ml &AP 
^^#ffl^,T{^*3V > >-C7K^ / fti - > ? >l' y^f/W^-^A (1.01 moll 
h/V^^WO lOml^PXLfdo 20 °Ctti5:l?m&m, (^)-l-{2-[(4-7/^n-0- 
yV/V-)T^ y]^^/V}fc°^<y ^-3-#/V^:/^^a:;*7V^2.90 g &#P;i, 
60 ^C#3£T-efe^# bfc„ MeOH 6 ml, 1M NaOH aq 36 ml, 

EtOAc50ml h ££!V^ 5i® U EtOAc 120 ml ~Q$c& Vtc 0 ^>W. 

(O^mm & 1M NaOH aq 60 ml "Cgfe?f - Ufc#, tK 60 ml 2 !Ui5fc*#- Lfc Q ^HUI 
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*UJ£Wtfe U # h frt'B, £ & MeOH 30 ml b > ^*P^ 1M NaOH aq 6 ml 

&toZ-tc 0 Z.<Dmm* 15 °CWT-e«#bfcmsMffiSlib,a^^EtOAc80ml, 
* 80ml£#P;i, #btLfc^ji^7K 80 ml Ti5fc*f»-bfc: 0 ^frfc^Jlfc 1M 
HC1 aq 150 ml £2JPx7c 0 tKJI^^ p n 300ml Sr^P*., ?£*Pbfc^ 1M 
NaOH aq 210 ml %M X., # £> JbfcOTIJi £tK 300ml U ^£E^ U 90% 

^>^^^i-^(-)-iV-{2-[(i?)-3<6,7-^p« hdr^-l,^-^ h7t \?vtjy*y y 
>--2-;*7/i^~/V)t: 0 -< y i;y]xf;i/}4-7;^n^yXT 5: K 3.68 g £r#fc c 



WO 2004/058710 




y =¥7 y ^^Hft:^©^ vxmm-r^^xK^im<D^mn 65%^ 

^&{C^oT > (-)-iV-{2-[(i?)-3-(6,7-^y b =3ri/-l, 2,3,4-^ h^fc Kn--f y=¥/ y 
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ft * <D «S ffl 
1. 5£ (I) ^$ti5^yXT5 KM^Xft^^^o 




4. S(II) 

O 



(ID 
N ^Ar 



T?^$tL6^t \?U*5-V->?—;ummfcb, 5£ (I I I) 



NH (ill) 
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5. Ar^'4-7/V^-n7a^/VT?*>5»*©|5ffl4SB<ftWS; (II) X^^M 

<\&m t > r 1 ^- H , m b < te&mr/\'*c/\'X*]b stitftamm 4 ( i 

I I) X^M^mt^m^WTX^^, R 1 ^{g^T/^/P^r 

^fflllBmo^^0 5^> R'^-H, ^b<«©mr/^/PT'fe«9, R 2 £S 
-H X$> «9 , At # ^a^V^fcS-fb^Ofiiatifeo 

6. S(IV) 



&m*. R 1 RXf/Xte R 2 ^©X^^Vtifra-fcH:, iK^kjfS CT R 1 




(IV) 




WO 2004/058710 

34 • 

/VT*fc5fjt#tf>f5ffl6fB^©5£ (IV) -C^§^S^b'g^03»at&T?fco 
T\ R 1 ^-H, * U < m»T/l^^T ; & 9 s R 2 tf s -H -Cfc <9 s Ar 3* 4.37 ,V 

■fit-Sim, Mi^Ct R 1 Sr^*-t-5KJES^#U £ R 3 & 6-* h 



2003/016582 



INTERNATIONAL 



CH REPORT 



International a^PPEation No. 

PCT/JP03/16582 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C07D211/60, 401/06 






According to International Patent Classification (IPQ or to both national classification and IPC 






Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C07D211/60, 401/06 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
REGISTRY (STN) , CAPLUS (STN) , CAOLD (STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


EP 1186601 Al (Yamanouchi Pharmaceutical Co., 
Ltd. ) , 

13 March, 2002 (13.03.02), 
Full text 

& WO 00/75133 Al & CN 1136213 B 
& US 6573279 Bl 


1-3,6,7 
4,5 


Y 
A 


JP 2-138172 A (Mitsubishi Kasei Corp.), 
28 May, 1990 (28.05.90), 

Page 3, upper left column, line 17 to lower right 
column, line 10, (synthesis routine A), example 1 
(Family: none) 


1-3,6,7 
4,5 


| | Further documents are listed in the continuation of Box C. 


| [ See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
| cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

W X" . document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
18 March, 2004 (18.03.04) 


Date of mailing of the international search report 
30 March, 2004 (30.03.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 


Telephone No. 





Form PCT/ISA/210 (second sheet) (Julv 1998) 



mmmm^ pct 



■m 



0 3/1 6 5 8 2 



A. 38E©JR1-3#»©#3g (HBSMWF^R (IPC) ) 
Int. CI 7 C07D2U/60, 4 0 1/0 6 



B. ^trfTofe^-g 



W3t&ffofc*/hBHf» (BRttffF&H (IPO ) 
Int. CI 7 C07D21 1/60, 40 1/06 



REGISTRY (STN) , CAPLUS (STN) , CAOLD (STN) 



Y 
A 



Y 
A 



EP 1186601 Al (YAMANOUCHI PHARMACEUTICAL CO. LTD.) 2002.03.13 
& WO 00/75133 Al & CN 1136213 B & US 6573279 Bl 
JP 2-138172 A (=&-fbri&W5*£?*fc) 1990. 05. 28 

i 



1-3, 6, 7 
4,5 



1-3, 6, 7 
4,5 



OB* *#•*-> 

roj OJHfcJ:*W*, <£B> JR*4fH:»»i-SAlR 



**3fcTl,*:B 



1 8. 0 3. 2004 



0 



3 0. 3. 2004 



B*m<ftf?fT (I SA/J P) 

mmt^ 100-8915 

JOStPTft ffl Kf8#BlHT I4t3t 



4 P 



9 2 8 2 



@fg## 03-3581-1101 ftB. 3492 



8l5*iPCT/I S A/2 1 0 (H2^— 9) (1 9 9 8^7^) 



